UCHL1 Regulates Melanogenesis through Controlling MITF Stability in Human Melanocytes.
Ubiquitin carboxyl-terminal hydrolase L1 (UCHL1) is involved in many signaling pathways via the ubiquitin-proteasome system. UCHL1 is expressed in the human skin and serves as a neuronal marker; however, its functions in melanogenesis remain unknown. Here, we investigated the role of UCHL1 in melanogenesis and elucidated the underlying mechanism using human melanocytes. UCHL1 downregulation by small interfering RNA resulted in upregulation of microphthalmia-associated transcription factor (MITF), tyrosinase, dopachrome tautomerase, tyrosinase-related protein-1, and melanin. In contrast, overexpression of UCHL1 in melanocytes via adenovirus transfection led to downregulation of tyrosinase, dopachrome tautomerase, and tyrosinase-related protein-1 and decreased melanin contents. Furthermore, UCHL1 reduced the protein, but not mRNA, levels of MITF, the upstream regulator of tyrosinase, dopachrome tautomerase, and tyrosinase-related protein-1. Inhibition of de novo protein synthesis and treatment of normal human primary epidermal melanocytes with proteasome inhibitor MG132 revealed that UCHL1 negatively regulates the stability of MITF by binding to the ubiquitinated protein. Finally, overexpression of MITF via an adenovirus restored the level of melanogenesis reduced by UCHL1. Collectively, our findings indicate a role of UCHL1 in regulating skin pigmentation. Suppression of MITF activity by UCHL1 via protein degradation might aid in the development of new therapeutic approaches for melanoma or dyspigmentation disorders.